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Supplementary online material 
 
Additional information on material and methods 
 
Isolation of LHCII trimers from Arabidopsis thaliana 
 
Plants were grown under greenhouse conditions. 
Thylakoid membranes washed with 5 mM EDTA 
were solubilized at a final concentration of 0.5 mg/ml 
Chl and 0.6% α-DM in 10 mM HEPES. The 
solubilized material was loaded on a sucrose gradient 
and centrifuged at 280 000 g for 22 h. The 
characteristic band of LHCII trimers was harvested 
with a syringe from the gradient. 
The pigment content of the isolated LHCII complexes 
was analyzed by HPLC as described by [1]. The Chl 
a/b and the Chl/car ratio were determined by fitting 
the absorption spectrum of the acetone extract with 
the spectra of pigments in acetone [2]. The isolation 
of the trimeric LHCII proteins resulted in complexes 
possessing a very similar Chl a/b ratio of 1.36 for the 
w.t. and 1.35 for both npq2 and npq1 mutant. 
Compared to the w.t. the amount of bound 
Car/monomer was reduced from 4 to 3.65 in npq2 and 
3.76 in npq1, reflecting a stoichiometry of 2.1 Lut , 
0.9 Vx and 1 Nx in the WT and 2.4 Lut and 1.2 Zx in 
npq2. To achieve aggregation of LHCII trimers the 
samples were diluted under the cmc of α-DM in a 
buffer containing 10 mM HEPES, 30 mM MgCl2 and 
100 mM KCl and then concentrated by ultrafiltration 
over a 50 kDa membrane. 
 
Time-resolved fluorescence in vivo  
 
Detached leaves of 5-6 week-old Arabidopsis plants 
were held between two glass plates in a rotating 
cuvette that also moved sideways. Fluorescence was 
measured in a front face arrangement from the upper 
side of the leaves. For measurement of the 
fluorescence kinetics in NPQ conditions, leaves were 
preilluminated for 1 h using an array of amber-red 
light-emitting diodes providing 550-600 µE/m2/sec. 
The actinic light was kept on during the actual 
fluorescence measurement. To fully close the PSII 
RCs an additional blue high-intensity LED was 
focused on a 1 cm spot just before the fluorescence 
excitation laser spot. Time-resolved fluorescence 
spectra of dark-adapted unquenched leaves were 
registered for reference. The PSII RCs were closed by 
incubating the leaves with diuron according to [4] and 
applying additional low-intensity illumination before 
the excitation beam. The kinetics was fitted by global 
target analysis using a kinetic model incorporating 
compartments for the antennae and reaction centres of 
PSI and PSII separately. The kinetics of light-adapted 
leaves (but not of dark-adapted leaves) resulted in the 
appearance of an additional fluorescence component 
unconnected from the PSI and PSII compartments and 
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